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REMARKS 

In accordance with the foregoing, the title, the abstract, the specification, Figs. 2, 4, and 
6, and claims 1-9 have been amended, and new claims 10-14 have been added. Claims 1-14 
are pending, with claims 1, 7, and 10 being independent No new matter is presented in this 
amendment. 

Substitute Specification 

Pursuant to 37 CFR 1.125(b) and MPEP 608.01 (q), the original specification has been 
replaced by the attached substitute specification to correct errors in the original specification and 
improve its form. 

Pursuant to 37 CFR 1 .125(c) and MPEP 608.01 (q), the substitute specification is in clean 
form without markings and is accompanied by a marked-up copy of the substitute specification 
showing all of the changes relative to the original specification, with added text being shown by 
underlining and deleted text being shown by str i k e through . 

Pursuant to 37 CFR 1.125(b) and MPEP 608.01 (q), the substitute specification includes 
no new matter. 

It is respectfully requested that the substitute specification be entered, and that the 
Examiner confirm that this has been done in the first Office Action. 

Drawing Amendments 

The sheet numbers "1/4", etc., that appeared at the top of the original sheets of drawings 
have been deleted in the replacement sheets of drawings. 

Fig. 2 has been amended to change "CN" to "CNR". 

Fig. 4 has been amended to change "READ-IN AREA" to "LEAD-IN AREA" and to 
change "RE-WRITABLE ZONE" to "REWRITABLE ZONE". 

Fig. 6 has been amended to add arrowheads on the light rays incident on the lens 57. 
The reference number identifying the operation circuit has been changed from 58 to 59. A 
photodetector 58 has been added between the lens 57 and the operation circuit 59 to be 
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consistent with paragraph [0030] of the substitute specification. The light rays exiting from the 
lens 57 have been amended to be focused on the photodetector 58 as known in the art. The 
output of the second channel Ch2 connected to the input of the control circuit 70 has been 
deleted, and an output of the first channel Ch1 has been added and has been connected to the 
input of the control unit 70 because, as known in the art, the sum signal that is detected by the 
first channel CM is a data reproduction signal and thus contains the optimal read power 
information for the read-only area and the writable area that are obtained from the lead-in area 
and/or the lead-out area of the hybrid information storage medium, and are to be stored in a 
memory (not shown) in the control unit 70 as described in paragraph [0033] of the substitute 
specification. The arrowhead at the lower right corner of the figure where the input line to the 
control unit 70 turns to the left has been deleted. An arrowhead has been added to the input line 
to the control unit 70 at the control unit 70. 

Conclusion 

There being no outstanding objections or rejections, it is submitted that the application is 
in condition for allowance. An early action to that effect is courteously solicited. 

Finally, if there are any formal matters remaining after this preliminary amendment, the 
Examiner is requested to telephone the undersigned to attend to these matters. 
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If there are any additional fees associated with the filing of this paper, please charge the 
same to our Deposit Account No. 503333. 

Respectfully submitted, 



STEIN, MCEWEN & BUI, LLP 



Date: 




Registration No. 37,240 

1400 EyeSt.NW 
Suite 300 

Washington, D.C. 20005 
Telephone: (202)216-9505 
Facsimile: (202)216-9510 

Attachments 
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Descript i on 

TITLE OF THE INVENTION 

I NFORMAT I ON STORAGE MEDIUM HAV I NG D I FFERENT READ POWER I NFORMAT I ON 

INFORMATION STORAGE MEDIUM STORING DIFFERENT 

READ POWER INFORMATION 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application is the U.S. National Stage of International Application No. 
PCT/KR2005/000739 filed on March 15, 2005, and claims the benefit of Korean Application No. 
2004-17255 filed on March 15, 2004, in the Korean Intellectual Property Office. The disclosures 
of International Application No. PCT/KR2005/000739 and Korean Application No. 2004-17255 
are incorporated herein by reference in their entirety. 

BACKGROUND OF THE INVENTION 

T e chn i ca l F iel d 

1. Field of the Invention 

[0002] The pr e s e nt invention relates to an information storage medium havmg- storing 
different read power information, and more particularly T to a hybrid information storage medium 
including a plurality of types of data areas requiring different read powers, r e sp e ct i v el y, on 
whieh- wherein different read power information respectively specifying the different read powers 
for the r e sp e ct i v e plurality of types of data areas ie- are recorded on the hybrid information 
storage medium . 

B a ckground Art 

2. Description of the Related Art 

[0003] Optical information storage media such as optical disks are widely used as 
i nformat i on storag e media of w ith optical pickups that r e cords/r e produc es record/reproduce 
information in a contact-free way. Such optical disks are divided into compact disks (CDs) and 
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digital versatile disks (DVDs) according to their recording capacities , with DVDs having a higher 
recording capacity than CDs . In addition, high-density optical disks (generally. HD - DVD 6 HP 
DVDs) having a higher recording capacity than DVDs, for example, a recording capacity of 20 
GB or more 1 have been developed. As d e scr i b e d abov e , wh e n When the capacity of an optical 
information storage medium increases, a length and a width of a pit formed on a read-only 
information storage medium ar e d e cr e as e d decreases . I n th i s situation, s i nc e This causes a 
signal of- reproduced from a minimum -size recording mark b e com es to become very small, 
thereby causing general reproduction characteristics tg_deteriorate. 

[0004] To overcome this problem, a super-resolution optical disk has been proposed. The 
super-resolution optical disk is an optical recording medium using a super-resolution effect in 
which recording marks smaller than a readout resolution limit of a laser beam afe -can be 
reproduced. S i nc e r e cording mark s hav i ng a s i z e b e yond a r e so l ution l i m i t can a l so b e 
r e produc e d, This enables the super-resolution optical disk tojemarkably cat i cf i oG d e mands on 
h i gh d e n si ty and h i gh capac i ty satisfy a demand for a high-density, high-capacity optical 
recording medium . 

[0005] Uke- As with other optical recording media, there are two types of super-resolution 
optical diskfdisks— a read-only disk and a writable disk. In addition, a- another type of super- 
resolution optical disk i nclud e s is,a hybrid disk inc l ud i ng that includes both ef-a read-only area 
and a writable area. When a hybrid super-resolution optical disk is used, for example, wh e n a 
hybr i d sup e r - r e so l ut i on opt i ca l disk hav i ng to distribute a game program , the game program is 
recorded in ite-the read-only area i s distr i but e d and th e reaft e r, of the hybrid super-resolution 
optical disk. If the game program is later upgraded, a user can download the upgraded game 
program from a distributor's web site to a-the writable area OB-ofthe hybrid super-resolution 
optical disk. FIGS. 1B and 1C illustrate examples of an internal layer structure of such a_hybrid 
super-resolution optical disk. The hybrid super-resolution optical disk may have a 5-layer 
structure, as shown in FIG. 1B, or a 7-layer structure, as shown in FIG. 1C. H e r e , th e The 
hybrid super-resolution optical disk may have the same layer structure ifi- throughout its entire 
area x or may have different layer structures b e tw ee n a in the read-only area and a-the writable 
area. Referring to FIG. 1A, the read-only area may be placed in an outer region 10 of a-the 
hybrid super-resolution optical disk, and the writable area may be placed in an inner region 20 
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of the disk. Conversely, the writable area may be placed in the outer region 10 of the disk and 
the read-only area may be placed in the inner region 20 of the disk. 

[0006] M e anwh ile , a A _super-resolution optical disk a ll ow i ng enabling marks smaller than a 
readout resolution limit of a laser beam to be reproduced uses a much greater read power than 
normal optical disks and 9featlv- has different reproduction characteristics d e p e nd i ng upon that 
greatly depend on the read power. Accordingly, to reliably reproduce data from the super- 
resolution optical disk, us e of an optimal read power i 6 n ee d e d must be used . Qft- For a 
conventional super-resolution optical disk, a read power dependency of a read-only area is 
different from tbat- a read power dependency of a writable area. On- ln contrast, for a 
conventional normal optical disk, a writable area and a read-only area have the same read 
power dependency, and thus the same read power is used throughout during reproduction of a 
hybrid conventional normal optical disk including both of4he-a_read-only area and the-awritable 
area dur i ng r e product i on . A conventional hybrid super-resolution optical disk may have areas 
having different read power dependencies , for example, a read-only area and a writable area A or 
a super-resolution disk area and a normal disk area , hav i ng d i ff e r e nt r e ad pow e r d e p e nd e nc ie s . 
Accordingly, to reliably reproduce data from such a_conventional hybrid super-resolution optical 
disk with a disk drive , it is necessary to contro l a r e ad power of a d i sk dr i v e r for r e a l iz i ng opt i ma l 
r e product i on charact e rist i cs and to provide optimal read power information for each type of area 
of the disk to the disk drive , and to control a read power of the disk drive in accordance with the 
optimal read power information to achieve optimal reproduction characteristics for each type of 
area of the disk . To make it possible to satisfy these n e c e ssiti e s reguirements . r e cord i ng it 
would be desirable to record optimal read power information for each type of area of an 
information storage medium having a different read power dependency in a particular portion ob 
afi-of the information storage medium i s d e s i r e d . 
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D i sc l osur e of I nv e nt i on 

SUMMARY OF THE INVENTION 

T e chn i ca l Prob l om 

[0007] Th e pr e s e nt A ccording to an aspect of the invention, provid es there is provided a 
method for reliably reproducing data from a super-resolution optical disk including a plurality of 
types of data areas requiring different optimal read powers by providing optimal read power 
information to an optical disk drive that reproduces the super-resolution optical disk . 

[0008] Th e pr e s e nt According to another aspect of the invention, a ls o prov i d e s an 
information storage medium on wh i ch has optimal read power information is-recorded in at least 
one of a lead-in area and a lead-out area of the information storage medium . 

[0009] Th e pr e s e nt According to another aspect of the invention, a ls o prov i d es a super- 
resolution optical disk drive control l ing controls a read power of the super-resolution optical disk 
drive according to read power information recorded on tfre-an information storage medium. 

T e chn i cal So l ut i on 

[0010] According to an- another aspect of the pr e s e nt invention, th e r e is prov i d e d a hybrid 
information storage medium compr i s e s includes a lead-in area storing basic information 
regarding the information storage medium, a lead-out area indicating an end of the information 
storage medium, and a plurality of types of data areas requiring different optimal read powers, 
and- wherein different optimal read power information respectively specifying the different 
optimal read powers for the plurality of types of data areas are recorded on the information 
storage medium . 

[0011] The different optimal read power information may be recorded in at l e ast on e of the 
lead-in area and -and/or the lead-out area. The lead-in area may include a control data zone, 
the control data zone may include a plurality of reserved fields, and the different optimal read 
power information may be respectively recorded in arbitrary ones of the reserved fields with i n a 
of the control data zone in th e le ad -i n ar e a . 

[0012] According to another aspect of the pr ese nt invention, there is provided a method of 
recording/reproducing data on/from a hybrid information storage medium, the hybrid information 
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storage medium including a plurality of types of data areas requiring different optimal read 
powers x accord i ng to d i ff e r e nt opt i mal r e ad pow e r i nformat i on record e d on the hybr i d 
information storag e m e d i um. Th e the method i nc l ud e s including recording toe-different optimal 
read power information respectively specifying the different optimal read powers for the plurality 
of types of data areas on the hybrid information storage medium, reading all of the different 
optimal read power information for e ach data ar e a from the hybrid information storage medium, 
and reproducing data from any type of the plurality of types of data ar e a w i th an areas using a 
respective one of the different optimal read powef- powers specified by a respective one of the 
different optimal read power information corresponding to tfre- a type of a data area from which 
data is to be reproduced . 

[001 3] The hybrid information storage medium may include a lead-in area and a lead-out 
area, and the different optimal read power information may be recorded in at le ast on e of a the 
lead-in area and-a- and/or the lead-out area on th e hybr i d i nformat i on s torag e m e d i um . 

[0014] The reproducing of data may include determining a type of tbe-a_data area from which 
tbe-data is to be reproduced, afid-controlling an output power of a laser diode accord i ng t o af> 
be a respective one of the different optimal read powe^ powers specified bv a respective one of 
the different optimal read power information corresponding to a r e su l t of th e d e t e rm i nat i on the 
type of the data area from which data is to be reproduced, and reproducing data from the data 
area from which data is to be reproduced using a light beam emitted from the laser diode . 

[0015] According to another aspect of the invention, an information storage medium includes 
a plurality of types of data areas reguiring different optimal read powers, wherein different 
optimal read power information respectively specifying the different optimal read powers for the 
plurality of types of data areas are recorded on the information storage medium. 

[0016] According to another aspect of the invention, there is provided an apparatus that 
reproduces data from an information storage medium, the information storage medium including 
a plurality of types of data areas reguiring different optimal read powers, the information storage 
medium having recorded thereon different optimal read power information respectively 
specifying the different optimal read powers for the plurality of types of data areas, the 
apparatus including a pickup unit that emits a light beam onto the information storage medium 
during a data reproducing operation of the apparatus, receives a reflected light beam from the 
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information storage medium, and outputs the reflected light beam, the reflected light beam being 
produced by the information storage medium reflecting the light beam emitted from the pickup 
unit, the pickup unit receiving a control signal that controls a read power of the light beam during 
the data reproducing operation; a signal processing unit that that receives the reflected light 
beam from the pickup unit, detects a data reproduction signal from the reflected light beam, and 
outputs the data reproduction signal, the data reproduction signal including the different optimal 
read power information recorded on the information storage medium; and a control unit that 
receives the data reproduction signal from the signal processing unit, stores the different optimal 
read power information included in the data reproduction signal, generates a control signal to 
control the read power of the light beam emitted from the pickup unit to be a respective one of 
the different optimal read powers specified by a respective one of the different optimal read 
power information corresponding to a type of a data area of the information storage medium 
from data is to be reproduced, and outputs the control signal to the pickup unit. 

Advantag e ous Effects 

[0017] According to another aspect of t he pr e s e nt invention, siwe-optimal read power 
information for each afea -of a plurality of types of data areas of a hybrid super-resolution optical 
disk reguiring different optimal read powers is provided to an optical dise- disk drive when the 
optical diss -disk drive reproduces data from a-the hybrid super-resolution optical disk i nc l ud i ng a 
p l ural i ty of typ e s of data ar e as r e gu i r i ng d i ff e r e nt opt i ma l r e ad pow e rs, opt i ca l so that optimal 
reproduction characteristics can always reliably be obtained r elia b l y . 

[0018] Additional aspects and/or advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

D e scr i pt i on of Draw i ngs 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 9] Th e abov e and These and/or other f e atur e s aspects and advantages of the pr e s e nt 
invention will become mofe-apparent by d e scr i b i ng i n d e ta i l pr e f e rr e d and more readily 
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appreciated from the following description of embodiments th e r e of of the invention, taken in 
conjunction w ith r e f e r e nc e to the attach e d accompanying drawings in-oLwhich: 

FIGS. 1A through 1C i l l ustrat e show a hybrid super-resolution optical disk used in the 
pr e s e nt invention and examples of its internal layer structure; 

FIG. 2 is a graph ill ustrat i ng compar i son of charact e rist i cs w i th r e sp e ct to a comparing 
read power b e tw ee n characteristics of a read-only area and a writable area en-of_a hybrid 
super-resolution optical disk; 

FIG. 3 i l lustrat e s shows a structure of a normal data area of a disk; 

FIG. 4 il lustrat e s shows a data structure in a lead-in area of a disk ; 

FIG. 5 i l lustrat e s shows a method of recording read power information according to an 
embodiment of the pr e s e nt invention; and 

FIG. 6 is a schematic diagram of a recording/reproducing system for 
recording/reproducing information on/from an information storage medium according to an 
embodiment of the pr ese nt invention. 

Mod e for I nv e ntion 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

[0020] H e r e inaft e r, th e pr e s e nt i nv e ntion w ill b e d e scr i b e d Reference will now be made in 
detail by e xp l a i n i ng pr e f e rr e d to_embodiments of the invention^ with r e f e r e nc e to examples of 
which are illustrated in the attach e d accompanying drawings , wherein like reference numerals 
refer to like elements throughout. The embodiments are described below in order to explain the 
invention by referring to the figures . 

[0021] As described above, since a super-resolution optical disk has reproduction 
characteristics that greatly dep e nds depend on a read power A mor e than a norma l opt i cal d i sk, 
use of an optimal read power is required to reliably reproduce data from the super-resolution 
optical disk. Accordingly, when-ifdata is reproduced from a hybrid super-resolution optical disk 
using a single fixed em§le-read power, the data may not be normal l y reliably reproduced. 
Conv e ntiona l In contrast, a conventional normal hybrid phase-change optical d i sks hav e a low 
d e pend e ncy disk has reproduction characteristics that do not greatly depend on a read power. 
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Accordingly, even if a single fixed read power is used for reproducing data throughout ifre- such 
adisk, the data can be reliably reproduced. However, for a hybrid super-resolution optical disk 
including a read-only area and a writable area wh i ch r e gu i r e reguiring respective different 
optimal read powers, it is n ee d e d necessary t o use the respective different optimal read powers 
when reproducing data i s r e produc e d from the read-only area and when reproducing data is 
r e produc e d from the writable area , r es p e ct i v el y, to reliably reproduce the data. 

[0022] FIG. 2 is a graph ill ustrat i ng compar is on of character i stics w i th resp e ct to a comparing 
read power b e tw ee n characteristics of a read-only area and a writable area on-oLa hybrid 
super-resolution optical disk . H e r e , th e hybr i d sup e r - r e solut i on opt i ca l d i sk ha s having a 5-layer 
structure. As shown in FIG. 2, in the writable area (i.e., a write-once-read-many (WORM) type 
area) having a 100-nm recording mark, a maximum s i gnal to - no ise rat i o (SNR) carrier-to-noise 
ratio (CNR) of 40 dB was measured at a read power of about 1.8 mW. Thus, an optimal read 
power for the writable area was 1 .8 mW. In the read-only area (i.e., a read-only memory (ROM) 
type area) having the same 100-nm recording mark, a maximum SNR- CNR of 37 dB was 
measured at a read power of about 2.4 mW. Thus, an optimal read power for the read-only 
area was 2.4 mW. Conseguently, the hybrid super-resolution optical disk with the 5-layer 
structure had a difference of about 0.6 mW if^arh between the optimal read powe r of 2.4 mW for 
the read-only area and the optimal read power of 1 .8 mW for the writable area . This result 
implies that respective different read powers are needed when a super-resolution disk drive 
reads data from the read-only area and the writable area , r e spect i v e ly, to reliably reproduce the 
data. Accordingly, optimal read power information for each type of area eft-ofjhe hybrid super- 
resolution optical disk needs to be provided to the disk drive. 

[0023] Th e pr e s e nt A n aspect of the invention enables read power information to be recorded 
in a particular portion of a hybrid super-resolution optical disk A and enables a disk drive to read 
the read power information from the disk i n advanc e to r e product i on of before reproducing data 
from the disk . For this operation, an appropriate portion of the disk in which read power 
information for each type of area is recorded needs to be defined. 

[0024] FIG. 3 il lustrat e s shows a conventional structure of a data ar e a on an optical disk 40. 
I n d e ta il , a A Jhrough-hole 41 is formed at a center of afhthe optical disk such that 4 0 to enable 
the optical disk i 6 put around to be mounted on a central shaft of a turntable within a disk drive 
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through by putting the through-hole 41 around the central shaft . A clamping area 42 for hold i ng 
use in clamping t he optical disk 40 to the turntable and having a predetermined width is formed 
concentrically with- around the through-hole 41 to hav e a pr e d e t e rm i n e d distanc e from th e 
through - ho le 4 1 . No data is stored in the clamping area 42. N e xt, a A jead-in area 43 for 
storing information regarding the optical disk 40, such as a start position of data on the optical 
disk 40 and a name of the optical disk 40, and information regarding data recorded on the 
optical disk 40, is formed around the clamping area 42 . N e xt to th e l e ad -i n ar e a 4 3, a A 
recording area 44 for storing user data is formed around the lead-in area 43 . I n cas e of If the 
optical disk 40 is a hybrid super-resolution optical disk, the recording area 44 includes a read- 
only area and a writable area ar e pr e s e nt in th e r e cord i ng ar e a 4 4 . N e xt, a A Jead-out area 45 
indicating an end of the optical disk 40_is formed around the recording area 44 . N e xt, a A_no- 
data area 46 in which no data is recorded is formed around the lead-out area 45 to aWew-enable 
a user to hold the optical disk by the no-data area 46 . The lead-in area 43, the recording area 
44, and the lead-out area 45 constitute a data area of the optical disk 40 

[0025] In embodiments of the pr e sent invention, read power information may be recorded in 
the lead-in area 43 located at an innermost circumference o^ of the data area of the optical disk 
40 and/or in the lead-out area 45 located at an outermost circumference ifhofthe data area or 
ofthe optical disk 40. The read power information may be stefed- recorded only in ei th e r of the 
lead-in area 43 and-or only in t he lead-out area 45 A or may be stefed -recorded in both of th e m 
the lead-in area 43 and the lead-out area 45 for increased reliability. H e re, i t jtjs preferable to 
record the read power information on a substrate of the optical disk in a form of p i ts 4 0 as 
prepits or i n a form of groov e- wobb le s wobble grooves t o prevent the read power information 
from being changed when a user records data on the optical disk 40 . It is most preferable to 
record the read power information in a control data zone within the lead-in area 43 that w i l l b e 
as described below. 

[0026] FIG. 4 ill u s trat e s shows a conventional data structur e format in a lead-in area on a 
disk. The lead-in area tafgety- mainly includes a pr e- r e cord e d prerecorded zone, in which data 
is recorded during manufacturing of the disk and is not changed thereafter, and a r e- wr i t a b le 
rewritable zone, which changes when a user records data on the disk. The-Acontrol data zone 
corresponds to the pr e- r e cord e d prerecorded zone and stores information regarding the disk 
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(hereinafter referred to as a-"disk information^) and information for copy prevention (hereinafter 
referred to as a-"copy-prevention information^). In addition, the control data zone includes a 
plurality of data fields for storing various types of information including a disk type. Among 
these- Some of these data fields^-thefe are reserved fields in which no information is recorded 
during manufacturing of the disk so that information can be additionally recorded therein 
according to a manufacturer's necessity thereafter. In embodiments of the pr e s e nt invention, 
tfre- different read power information is- are recorded in afi-arbitrary on e among ones of the 
reserved fields such that read power information for a read-only area is recorded in a particular 
one of the reserved field- fields and read power information for a writable area is recorded in 
another particular one of the reserved4ie>d fields . For example, referring to FIG. 4, the read 
power information for the read-only area is recorded in byte number 5 of the control data zone 
constituting one of the reserved fields, and the read power information of-for the writable area is 
recorded in byte number 6 of the control data zone constituting another one of the reserved 
fields . 

[0027] H e r e , i f Ifthe read power information is recorded according to a_predetermined-futes 
rule , it will be more reliable and convenient and r eli abl e to use . For example, the read power 
information for a particular area may be recorded in a 4-byte -one-byte field constituted by eight 
bits using the following method. As shown in FIG. 5, among e ight b i t s , the four most significant 
bits (MSBs) of the eight bits may be used to express an integer part of the read power 
information and the four least significant bits (LSBs) of the eight bits may be used to express a 
fraction part of the read power information. For example, when an optimal read power is 1.5 
mW, the 4- four MSBs may be e xpr e ss e d by "0001" , indicating "1". and the 4- four LSBs may be 
e xpr e ss e d by "0101" , indicating "5 U . Then, when an optical disk drive reads the g- eight bits and 
interprets the eight bits according to this predetermined rule, it can detect that the optimal read 
power is 1.5 mW. However, the above-described method of recording the read power 
information is just an example, and othef-various other recording methods may be used in the 
pr e s e nt invention. 

[0028] The above-described principle of the pr e s e nt invention can also be applied when 
there are two or more read-only areas or two or more w ritable areas. In addition, although the 
above description has b ee n mad e mainly r e f e rr i ng referred to a hybrid optical disk including a 
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read-only area and a writable area, the principle of the pr e sent invention can also be applied to 
any type of optical disk that includes a plurality of types of data areas requiring different read 
powers , such as a super-resolution disk area and a normal disk area , r e qu i r i ng d i ff e r e nt opt i ma l 
r e ad pow e r s. 

[0029] H e r ei naft e r, a Now, a recording/reproducing system, e.g., an optical disk drive, 
r e cord i ng/r e producing that records/reproduces data on/from a super-resolution optical disk 
fravmg- storing different read power information according to an embodiment of the pfeserrt 
invention will be described with reference to FIG. 6. 

[0030] FIG. 6 is a schematic diagram of a recording/reproducing system which 
records/reproduces data on/from an information storage medium on which different read power 
information has been recorded according to an embodiment of the pr e s e nt invention. The 
recording/reproducing system includes a pickup unit 50, a recording/reproducing signal 
processing unit 60, and a control unit 70. I n d e tai l s, th e The pickup unit 50 includes a laser 
diode 51 e m i tt i ng t hat emits light, a collimating lens 52 col li mat i ng that collimates the light 
emitted from the laser diode 51, a beam splitter 54 conv e rt i ng a path of i nc i d e nt through which 
the collimated light from the collimating lens 52 passes unchanged , and an objective lens 56 
co lle ct i ng that focuses the light passing through the beam splitter 54 onto an information storage 
medium D. 

[0031] Th e li ght Light reflected from the information storage medium D is collected by the 
objective lens 56 and reflected by the beam splitter 54 and i s th e n incid e nt onto a lens 57 that 
focuses the light from the beam splitter 54 onto a photod e t e ctor, e .g., 4-d i v i sion photodetector 
§7 58 having four divisions as known in the art . The photodetector §7-58 converts the i ncid e nt 
light from the lens 57 into afhelectrical-sigftat signals corresponding to the four divisions of the 
photodetector 58 as known in the art . An operation circuit 58 outputs 59 receives the electrical 
signal- signals from the photodetector 58 and outputs electrical signals to a first channel Ch1 
d e tecting that detects a sum signal constituting a data reproduction signal as known in the art, 
and to a second channel Ch2 d e t e ct i ng t hat detects a signal m-by a push-pull-mede method as 
known in the art . 

[0032] The recording/reproducing system shown in FIG. 6 having the above-described 
structure is designed sush-so that the pickup unit 50 emits a recording beam witfr- having a 
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power higher than a predetermined value (e.g., 10 mW) aoGordinq to a under control by-ofthe 
control unit 70 so that a-recording mafk -marks having a size tees- fe.g.. 100 nm) smaller than a 
recording resolution ( e .g.. 100 nm) limit of the recording beam can be formed when the 
recording/reproducing system records data on the information storage medium D. Data is 
r e cord e d on th e i nformation s torag e m e d i um D by th e r e cord i ng b e am. 

[0033] The following description concerns a proc e dur e process in which data is reproduced 
from a hybrid information storage medium havmg- storing different read power information 
according to an embodiment of the pr e s e nt invention. When the hybrid information storage 
medium is inserted into the recording/reproducing system shown in FIG. 6 , the 
recording/reproducing system reads a lead-in area of the hybrid information storage medium to 
obtain information regarding the hybrid information storage medium itself and information 
regarding data recorded on the hybrid information storage medium. H e r e , i n th e abov e- 
d e scrib e d mann e r opt i ma l Optimal read power information for a read-only area of the hybrid 
information storage medium and optimal read power information for a writable area of the hybrid 
information storage medium that have been recorded in the lead-in area as described above 
can be obtained when the lead-in area is read . tf -Alternativelv, if the optimal read power 
information is -has been recorded in a lead-out area of the hybrid information storage medium as 
described above , the recording/reproducing system reads the lead-out area to obtain the 
optimal read power information. 

[0034] The obtained optimal read power information for eaoh- the read-only area may b e and 
the writable area is contained in the sum signal constituting a data reproduction signal that is 
detected by the first channel Ch1 shown in FIG. 6. and is input to the control unit 70 where the 
obtained optimal power information is stored in a_memory (not shown) i nc l ud e d in the control 
unit 70. Thereafter, when the recording/reproducing system reproduces data from the read-only 
area of the hybrid information storage medium , the control unit 70 controls an output of the laser 
diode 51 r e f e rring to in accordance with the optimal read power information for the read-only 
area stored in the memory. Similarly, when the recording/reproducing system reproduces data 
from the writable area of the hybrid information storage medium , the control unit 70 controls the 
output of the laser diode 51 r e f e rr i ng to in accordance with the optimal read power information 
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for the writable area stored in the memory. As a result, the recording/reproducing system can 
optimally reproduce data from any area efnrfthe hybrid information storage medium. 

[0035] Although several embodiments of the invention have been shown and described, it 
would be appreciated by those skilled in the art that changes may be made in these 
embodiments without departing from the principles and spirit of the invention, the scope of 
which is defined in the claims and their eguivalents. 
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